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/ ADDENDUM TO INTERIM REPORT:

DREDGED MATERIAL CONTAINMENT IN LONG ISLAND SOUND

EXTENSION OF SITING ANALYSIS

INTRODUCTION

1.01 This is an addendum to the Interim Report previously com-

pleted in July, 1980 as part of the New England Division Corps of

Engineers' Stage 2 planning efforts to develop a plan of studly for

dredged material (DM) containment in Long Island Sound (LIS). The

Interim Report included an analysis of historical and projected
dredging in Connecticut and New York, a review of dredged material

characteristics, a discussion of containment engineering and envir-

onmental impact concepts, and the description and preliminary appli-

cation of a siting methodology to assess the feasibility of publicly

owned shorefront land for the creation of small-volume containment

* facilities.

1.02 As presented in the Interim Report, the total projected

dredging for Connecticut over the 50-year period 1985 - 2035 is esti-

mated at 58,900 cubic yards, of which 38,800 CV would result from

Federal projects and 20,200 CV from non-Federal projects. In compari-

son, the projected range of dredging for New York over the same period

is estimated at 15,300 - 48,300 CV, of which 4,200 - 11,200 would re-

sult from Federal projects and 11,100 - 31,000 from non-Federal proj-

ects. Of the 15,300 - 48,300 CY projected for New York, over fifty

percent of this volume will originate in the New York City area. A

complete breakdown and explanation of these figures is given in the

Interim Report.

1.03 Available data on the characteristics of DM in Connecticut

and New York Harbors bordering LIS are very limited, but indicate high

variability in concentrations of heavy metals and organics. On the

- ie



average, concentrations of the above constituents tend to be consider-
ably greater in sediments sampled in Connecticut harbors than in those
from New York harbors. Data reviewed on physical characteristics of
DM1 indicate that sediments in Connecticut harbors are predominantly
fine-grained sands and organic silts. Data collected in harbor sedi-

- ments along the north shore of Long Island indicate, on the average,

a progressive increase in the percentage of coarser material in sedi-

ments sampled from western to eastern Long Island. This supports

the finding that a significant portion of material historically dredged

in Suffolk County has been disposed of as beach nourishment material.

1.04 A total of 133 public shorefront potential containmient
sites and existing DM4 disposal sites along the coast of LIS in New
York and Connecticut were examined in the Interim Report. These

areas consisted mainly of parks, beaches, transportation corridors,

and military and institutional sites. Of the 133 initial sites,

only 23 survived the initial screening analysis, which included con-

sideration of the proximity of the site to significant ecological

areas, public bathing beaches, high wave energy, and land use in-

compatibility. The remaining 23 sites were examined on the basis

of more site-specific criteria and data, and were ranked in relative

order of desirability, independently for New York and Connecticut
sites. Of these sites, 4 in New York and 3 in Connecticut were drop-

ped due to lack of sufficient surface area for a containment facility.

Most of the highest ranking New York sites are located in a tight
cluster at the extreme western end of LIS. An additional cluster of

three sites is located in Hempstead Harbor in Nassau County. In

Connecticut, two of the three remaining sites are located in New Haven

Harbor, and a third in New London. Figure 1 shows the locations of

the public sites surviving the preliminary screening analysis.

1.05 Overall, shorefront public and existing disposal sites

appear to have relatively limited possibilities for shoreline exten-
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sion containment sites. Most of these sites are simply not comnpat-

ible due to land use limitations, surface area availability, and
proximity to important ecological areas. Because of these limita-
tions, the Interim Report recommnended expansion of the siting analy-
sis to include consideration of privately owned shorefront, especial-
ly industrial or water-related commiercial areas. In this report, the
New England Division, Corps of Engineers requested the analysis of

four additional site groupings. These include eighteen Shallow Water
Areas, 31 Municipal Waste Water Treatment Facilities, 14 Power Gen-
erating Sites, and 21 Corps Navigation Projects with Jetties or Break-
waters. Three additional site groupings were reconmmended for analy-
sis and include 11 Industrial Wastewater Discharges, 20 Petroleum
Facilities, and 4 Sand and Gravel Pits. This addendum to the Interim
Report addresses the analysis of the above additional sites.

ANALYSIS OF ADDITIONAL SITES

1 .06 Recapping from the Interim Report, the siting methodology
for assessing shoreline sites consists of the following 4 steps:

*1) Identify and rank primary screening criteria for selecting

alternative sites (site screening maps).
2) Apply the criteria to LIS to obtain specific site alterna-

tives.
3) Preliminarily rank the alternative sites in relative order

of desirability (secondary screening).
4) Investigate the use of sites individually or in combinations

to determine the potential of using more than one site.

1.07 The purpose of Steps 1 and 2 is to eliminate from further
consideration coastal areas of LIS clearly not feasible for contain-
ment siting opportunities. Step 3 applies additional, more specific
criteria to areas surviving Steps 1 and 2, and categorizes them in

preliminary order of desirability. Step 4 takes the alternative
sites, having been carefully screened and ranked, and formulates

4
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preliminary designs of projects considering site-specific issues, con-

struction feasibility, operational logistics and other factors. This

step constitutes the beginning of conventional project planning and

design, and is recommiended for inclusion in Stage 2 final planning.

1.08 The remainder of the Addendum Report focuses on the appli-

cation of the first three siting steps to approximately 121 additional
shoreline sites in LIS.

Step 1 - Identify and Rank Primary Screening Criteria

1.09 Several primary screening criteria pertaining to the selec-
tion of alternative contairnent sites were identified in the Interim Re-

port, and are restated as follows:

(1) Bathymetry/Available Containment Volume
(2) Shoreline Ownership and Existing Disposal Sites
(3) Significant Ecological AreasI
(4) Major Public Beaches

(5) Wave Energy
(6) Land Use Compatibility/Reuse Potential

The above criteria were used to screen the 133 public sites and histori-
* cal DM disposal sites evaluated in the Interim Report. As stated in the

Interim Report, sites that would have failed any of the above criteria

can be preserved for further, more detailed analysis under Step 3 (Sec-

ondary Screening). This is so because the above criteria are considered
again in ranking the sites in order of desirability. For purposes of this

Addendum Report, only Criterion #1 (bathymetry) and Criterion #4 (major pub-
lic beaches) are used to eliminate the additional sites from the second-

ary screening process. This is to allow an analysis of the sensitivity

5



of the secondary criteria point ranking fsystem by including sites which
have a wide range in acceptability value. This concept will be more

fully discussed under the section on weighting factor sensitivity. Sites
failing from the standpoint of insufficient surface area or excess depths
(Criteria #1), or due to the existence of a major public bathing beach
(Criteria #4) are judged to have the least potential for hosting a dredg-
ed material containment facility.

1.10 As in the Interim Report, base maps were prepared which locate
the sites under consideration. Figure 2 acts as a guide for the orienta-
tion of subsequently more detailed maps. Figure 3 shows the locations of
the 121 additional sites to be evaluated, consisting of the following

categories:

1. Shallow Water Areas (18 sites)
2. Municipal Waste Water Treatment Facilities (31 sites)
3. Power Generating Stations (14 sites)
4. Corps Navigation Projects (23 sites)
5. Industrial Wastewater Discharges (11 sites)
6. Petroleum Facilities (20 sites)

7. Sand and Gravel Pits (4 sites)

Table 1 summnarizes information on the above site categories.

Step 2 - Primary Screening Analysis

1.11 The purpose of this second step is to systematically eliminate

from further consideration potential containment sites clearly not feasi-
ble based on the criteria outlined in Step 1. Since only bathymetry/
surface area and public beach limitations are considered, the use of map
overlays as in the Interim Report was not necessary. Rather, each site
was examined specifically to determine the approximate available surface

area and containment volume and proximity to public beaches.

6
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TABLE I

SITE INFORMATION BY CATEGORf

1. Shallo Meer Areas

ame Of Site Site No. Quadromele LocationN

Centre Island (North) 1-1 layville. NY-CT 7
Centre Island (East) 1-2 Sayville. N-CT 7
Hoyt Island 1-3 Norwalk South. CT 18Harborvtew 1-4 Norwalk South. CT is

Kelsey Island 1-S Bramford. CT 30
Indian Neck 1-6 Bramford. CT 30
Guilford Harbor. West 1-7 Guilford. CT 31
Guilford Harbor. East 1-8 Guilford. CT 31
Hamonsset River Tidal flats 1-9 Clinton. CT 32
Codar Island Flats 1-10 Clinton. CT 32
Clinton Harbor. West 1-11 Clinton, CT 32
Clinton Harbor. East 1-12 Clinton. CT 32
Rock Creek, South 1-13 Old Lyn, CT 34
Rock Creek, North 1-14 Old Lyie. CT 34
Lyn Station Tidal Flats 1-15 Old Lyme. CT 34
Great Island 1-16 Old Lyme. CT 34
Griswold Point 1-17 Old Lyua. CT 34
Barn Island Hunting Area 1-18 "tic. CT & atch Hill. 38

RI-CT

11. Municipal Waste ater Treatment Facilities

Name of Facility Site No. quadrangle Location Quad. No.

Port Jefferson 2-1 Port Jefferson. NY 11
San Ion 2-2 Saint James. NY 10
Northport 2-3 Northport, NY 9
Huntington 2-4 Lloyd Harbor, NY 8
Oyster Bay 2-5 Bayville, NY 7
Glen Cove 2-6 Sea Cliff, NY 2
Roslyn 2-7 Sea Cliff, NY 2
Port Washington 2-8 Sea Cliff. NY 2
Great Nck 2-9 Sea Cliff, NV 2
Great Neck (V) 2-10 Sea Cliff, NY 2
Little Neck 2-11 Sea Cliff. NY 2
Tallman Island 2-12 Flushing, NY 1
City - Hart Island 2-13 Flushing, NY 1
New Rochelle 2-14 Mount Vernon. NY S
Mamroneck 2-15 Mamaroneck, NY 6
Greenwich 2-16 Glenville, CT-.WY 16
Stamford 2-17 Stanford, CT 17
Darien 2-18 Norwalk South, CT 18
Norwalk 2-19 Norwalk South, CT 18
Bridgeport-West Side 2-20 Bridgeport, CT 24
Bridgeport-East Side 2-21 Bridgeport. CT 24
Stratford 2-22 Bridgeport, CT 24
Hilford-Gulf Pond 2-23 Milford, CT 25
Mest Haven 2-24 New Haven. CT 29
New Haven-Blvd. 2-25 New Haven. CT 29
New Haven-East St. 2-26 New Haven, CT 29
New Haven-East Side 2-27 New Haven, CT 29
Branford 2-28 Branford, CT 30
New London-Riverside Plant 2-29 Uncasville. CT above 36
New London-Trumull St. 2-30 New London, CT 36
City of Groton 2-31 New London, CT 36

12



TABLE 1 (Cont.)

SITE INFOR44ATION BY CATEGORY
II. Plor GomertitN Statimom

MOwnearship SitsNo. OWad. Location N

Fisher Island Fisher Island El. 3-1 New London, CT 31
Southold Long Island Lt. 3-2 Southold. NY 21
SlIonihm Long Island Lt. 3-3 Wading River. NY 13
Port Jefferson Long Island Lt. 3-4 Port Jefferson. 11

NY
Nerthport Long Island Lt. 3-6 Northport, NY g
Glenwed Long Island Lt. 3-6 Sea Cliff, NY 2
Cos Cob Ct. L & P 3-7 Stanford, CT 17
South Norwalk South Norwalk No. 38 Norwalk South. CT is
Norwalk Harbor Ct. L A P 3-9 Norwalk South, CT is
Brigeport Harbor United I11um 3-10 Bridgeport. CT 24
Steel Point United allum 3-11 Bridgeport, CT 24
Devon Ct. L & P 3-12 Milford, CT 25
English United 1I11m 3-13 Hw Haven. CT 29
millstone Millstone Point Co. 3-14 Nianttc. CT 35

IV. Corps Naviation Projects with Jettes or BraaMters

Name of Harbor $1 t No Quad. Location Quad. No.

Mattituck Harbor Jetties 4-1 Mttituck Hills. NY 20
Mt. Sinai Harbor Jetties 4-2 Port Jefferson, NY 11
Port Jefferson Harbor Jetties 4-3 Port Jefferson. NY 11
Hempstead Harbor Breakwaters 4-4 a.b Sea Cliff. Ny 2
Flushing Say I Creek Oike 4-5 Flushing, NY I
New Rochelle Harbor Breakwaters 4-6 t. Vernon. NY S
Echo Say Breakwaters 4-7 Mt. Vernon, NY 5
Larchmont Harbor Breakwaters 4-8 Mamaroneck, NY 6
Port Chester Harbor Breakwaters 4-9 Mamroneck. NY 6
Stamford Harbor Breakwaters 4-10 Stanford. CT 17
Cove Island, Stamford Jetty 4-11 Stanford. CT 17
Southport Harbor Breakwaters 4-12 Westport. CT 23
Black Rock Harbor. Breakwaters 4-13 Bridgeport. CT 24

Bridgeport
Bridgeport Harbor Breakwaters 4-14 Bridgeport, CT 24
Housatonic River. Breakwaters 4-15 Milford. CT 25

Stratford
I oont Shore. Milford Groins 4-16 Woodmont. CT 26
New Haven Harbor Breakwaters 4-17 a.b New Haven, CT 26
Clinton Harbor Breakwaters 4-18 Clinton. CT 32
ock Island Harbor Breakwaters 4-19 Essex. CT 33
Conn. River. Say~rook Jetty 4-20 Old Lym. CT 34
Stonington Harbor Breakwaters 4-21 Mystic. CT 37

V. Industrial W1astowater Dtscharoms

Olscharomr/lndustry site No. Quadrenle Location Quad. No

Long Island Tungsten - Metal S-1 Sea Cliff, NY 2
Powers Chmuco Inc. - Organic 5-2 Sea Cliff. MY 2

Chemicals
Electrolux - Metal Services 5-3 Stamford. CT 17
Ramington Electric - Metal 5-4 Bridgeport. CT 24

Plating
Carpenter Technology Co. - 5-5 Bridgeport, CT 24

Steel Mill
Avco: Lycomn 5-6 Bridgeport/MIlford. CT 24/25
Schick Safety Razor - Metal 5-7 Milford. CT 25

Plating
Sargent I Co. - Metal Services S-8 Now Haven. CT 29
Atlantic Wire Co. - Steel A Wire S-9 Branford. CT 30
Pfizer Co. - Chemical 5-10 Now London, CT 3
American Velvet Co. - Textiles S-11 M'stic. CT 37

13



TABLE 1 (Cont.)

SITE INFORMATION BY CATEGORY

VI. Pt elme Facilities

Ne of Facility Site No. Ouadranole Location Quad..No

6-1 Nattituck Hills, NY 20
Northville Industries 6-2 Riverhead, Y 14
Swey Oil Co.
Exxon
Consolidated Patroleum Co. 6-3 Port Jefferson, NY 11
Mobil Oil Co.
Northville Industries
Huntington Utilities 6-4 Lloyd Harbor, NY a
Mobil Oil Co. 6S Huntington, NY 4
Commander Oil Co. 6-6 Bayville, NY 7
Windsor Oil Co. 6-7 Sea Cliff, NY 2
Phillips Oil Co. 6-8 Sea Cliff. MY 2
Lewis Oil Co. I
Mobil Oil Co. ) 6-9 Sea Cliff, NY 2
Auto Heat I
Hetrepolitn Petroleu Co.
Universal Utilities Wharf 6-10 Sea Cliff, NY 2
Sinclair Refining Co.
Wells Fuel Wharf
Sun Ol CO. 6-11 mt. Vernon, NY 5
Mitchell Oil Co. 6-12 Namroneck, NY 6
Fleming Rutledge Oil Corp.
Hoffman Fuel Co. 6-13 Stamford, CT 17
Metropolitan Petroleum Corp.
Penn. Petroleum Co. 6-14 Norulk South, CT 18
Sun Oil Co. 6-1 Bridgeport, CT 24
Connecticut Refining Co. 6-16 New Haven. CT 29
Elm City Plant No.3 6-17 New Haven, CT 29
Atlantic Richfield
Exxon
Getty Oil Co.
Gulf Ol Corp. 6-18 New Haven, CT 29
New Haven Terminal
T.A.D. Jones A Co.. Inc.
City Coal CO. 6-19 New London, CT 36
Central Vermont Railroad
ess Oil Co. 6-20 New London, CT 36

VII. Sand and Gravel Pits

Hem of Site Site No. Ouadranale Location Rud. N.

Jamsport - LILCO 7-1 Mttituck, MY is
Huntington Harbor 7-2 Lloyd Harbor, NY a
Colonial Sand A Stone, Penn Ind. 7-3 Sea Cliff, NY 2
Old Saybrook 7-4 Essex, CT 33

14



1.12 Table 2 presents results of the primary screening analysis
for each site. Although proximity to significant ecological areas is
not used to eliminate sites as was done in the Interim Report for pub-
lic sites, the results of testing for this criterion are shown neverthe-
less to demonstrate the sensitivity of primary screening to this criterion.
Table 3 sumarizes the primary screening analysis for each site category.
It is observed that almost half of the original 121 sites drop out due
to the lack of adequate room for the construction of a contairnent facil-

ity. Most of these sites, especially waste water treatment plants, power
plants, industrial waste discharges, and petroleum facilities, are located
up inside small, congested harbors where a containment facility would
interfere with navigation channels. On the other hand, few sites dropped
out due to the presence of major public bathing beaches, which is contrary
to that which occurred with the public sites examined in the Interim Re-
port. The number of sites remaining for secondary screening are 62, with
43 in Connecticut, 5 in Westchester County, 4 in New York City, 5 in
Nassau County, and 5 in Suffolk County.f Step 3 - Secondary Screening Analysis

1.13 The purpose of Step 3 is to characterize the desirability of
each site that survives Steps 1 and 2 of the screening process and to rank
them accordingly. The ranking can include the criteria identified in
Step 1 that were not applied because the criteria would have been too re-
strictive. An example is with ecological considerations, which was dem-
onstrated in Table 3 to be a highly restrictive criterion in the primary
screening process. It is of advantage to the planner to be able to evalu-
ate as many potential sites as possible, especially where the complexity
of the problem is great due to several opposing or conflicting criteria
(e.g. ecological considerations vs. economic need for a disposal site).

15
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TABLE 2

APPICATION OF PRIMARY SCREENING ANALYSIS
CAEW:! Samllus Water Ares

SITE PRIMRY SCEENINS ANALYSIS

kty- Ecological Public

Rum of Sito St. No. QWid/Nap etry Areas* Beaches Pass/Fail

Centre Island (North) 1-1 7 A P F P P

Centre Island (Eat) 1-2 7 A P F P P

Hoyt Island 1-3 18 A P P P P

Narborvie 1-4 18 A p P P P

Kelsey Island 1-S 30 C P F P P

Indian Neck 1-6 30 C F F P F

Guilford Harbor. West 1-7 31 C P F P p

Guilford Harbor. East 1-8 31 C P F P P

Himmnasset River Tidal Flats 1-9 32 C P F F F

Cedar Island Flats 1-10 32 C P F F F

Clinton Harbor. West 1-11 32 C P F P P

Clinton Harbor, East 1-12 32 C P F P P

Nock Creek. South 1-13 34 C/D P P P P

Nock Creek. North 1-14 34 C/D P P P P

Lyme Station Tidal Flats 1-15 34 C/D F F F F

Great Island 1-16 34 C/D P F P P

Griswold Point 1-17 34 C/ P F P PfSam Island Hnting Area 1-18 38 D P F P P

* Failures due to Lack of Adequate Available Surface Area

4 All Sites Failing Ecological Primry Screening are Allowed to Pass to
Secondary Screening Evalation

F.

16
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TABLE 2 (Cont.)

APPLICATlNE OF PRIMRY SCREENING ANALYSIS

CATEIM: I!. fticifml Mate Water Treetmnt Fcilities

SITE PRIMY SCREEINGS AINLYSIS

Sthy- Ecological Public

N of Sits St. No. Owd/Hap *try* Areas+ Beeches Pass/Fael

Port Jefferso 2-1 11 1 FP P r
San Rme 2-2 10 S F F P F

Northport 2-3 9 A/B F P P F

HMatington 2-4 8 A F P P F

Oyster by 2-5 7 A F F P F

Glen Cove 2-6 2 A F P P F

Boslyn 2-7 2 A F P P F

Port wshington 2-8 2 A F F F F

Greet Neck 2-9 2 A F F P F

Gret Neck (W) 2-10 2 A F F P F

Little Neck 2-11 2 A P F P P

Tallman Island 2-12 1 A P P P P

City - Hart Island 2-13 1 A P P P P

New Rochell 2-14 5 A P P P P

Nmaroermck 2-15 6 A F P P F

Grauwmich 2-16 16 A P P P P

Stanford 2-17 17 A F P P F

Darien 2-18 18 A P P P P

Norwalk 2-19 18 A F P P F

Bridgeport-Wast Side 2-20 24 8 P F P P

Bridgeport-East Side 2-21 24 6 F P P F

Stratford 2-22 24 B P F P P

Nilford-Gulf Pond 2-23 25 B F F P F

vest Haven 2-24 29 B/C P F P P

New Haven-Blvd. 2-25 29 B/C P P P P

New Haven-East St. 2-26 29 I/C P P P P

Now Hven-East Side 2-27 29 B/C P P P P

Branford 2-28 30 C F F P F

New London-Riverside Plant 2-29 above 36 0 P P P P

Nw Londm -Trumb1l St. 2-30 36 D P F P P

City Of Grotm 2-31 M 0 F F P F

* Failures due to Lack of Adequate Available Surface Area
* All Sites Failing Ecological Primry Screening are Allowed to Pass to

Secondary Screelng Evaluation
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TABLE 2 (Cont.)

APPLICATION OF PRIMARY SCREENING ANALYSIS

CATEGORY III: Pomr Gmerating Stations

SITE PRIKMAR SCREENING ANALSIS

Shthy- Ecological Public
N of Site Ste. No. Quad/ap mtry* Arms * Reaches Pass/Fail

Fisher Island 3-1 36 0 F F P F

Southold 3-2 21 C F P p F

Shor i 3-3 13 3 F F P F

Port Jefferson 3-4 11 B F P P F

Northport 3-5 9 A/3 F P P F
Sle6 od 3-6 2 A F P F

Ce Cob 3-7 17A P F P P

South Norelk 3-8 18 A F P P F
Norwalk Harbor 3-9 18 A P P P P

Sridgport Hebor 3-10 24 3 F F P F
Stael Point 3-11 24 8 F F P F
avos 3-12 25 B F F P F

English 3-13 2 0/C P P P P

Millstone 3-14 35 0 P F P P

* Failures due to Lack of Adeqate Available Surface Am

* All Sites Failing Ecological Priwr&r Scremning we Allowed to
Pass to Secondary Scr m g Evaluatia
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TABLE 2 (Cont.)

APPLICATION OF PRIMARY SCREENING ANALYSIS

CATEGORY IV: Cors Navigation Projects with Jetties or Breekweters

SITE PRINIRY SCREENING AIALYSIS

Iathy- Ecologil Public Secodary
Name of Site Ste No. Quad/Map utry* Aras * Beaches Screnniq

Hattituck Harbor 4-1 20 C P P F F
Nt. Sinai Harbor 4-2 11 8 F P F F
Port Jefferson Harbor 4-3 11 3 P P P P

mpstad Harbor 4-4 a 2 A P P P P

Hampsteed Harbor 4-4 b 2 A P P P P

Flushing Say & Creek 4-S 1 A P P P P
Glen Island 4-6 5 A P P P P

Echo Bay 4-7 5 A P P P P
Larcimoot Harbor 4-8 6 A P P P P
Port Chester Harbor 4-9 6 A P P P P
Stamford Harbor 4-10 17 A P P P P
Cove Island, Stamford 4-11 17 A P F F F
Southport Harbor 4-12 23 B P F F F
Black Rock Harbor,

Bridgeport 4-13 24 B P P P P
Bridgeport Harbor 4-14 24 B P P P P
Housatonic River.

Stratford 4-15 25 B P P P P
Woodmont Shore, Milford 4-16 26 8 P P F F

Now Haven Harbor 4-17a 29 B P F P P
NowHaven Harbor 4-17 b 26 0 P P P P

C'inton Harbor 4-1 32 C P P P P
D.ck Island Harbor 4-19 33 C P P P P
Corn. River. Saybrook 4-20 34 DYC P P P P
Stonington Harbor 4-21 37 0 P P P P

* Failures due to Lack of Adequate Available Surface Area

* All Sites Failing Ecological Primry Screening are Allowed to
Pass to Secondary Screening Evaluation
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TABLE 2 (Cont.)

APPLICATION OF PRIMARY SCREENING ANALYSIS

CATEGORY V: Industrial Wastewater Olschares

SITE PRIMR Y SCREENING ANALYSIS

Eathy- Ecological Public
Name of Site Ste. NO. Quid/Nap mtry* Ares + Beeches Pass/Fail

Long Island Tungsten-
Metal 5-1 2 A F P P F

Powers Choco Inc. -
Organic Chemicals 5-2 2 A F P P F

Electrolux - Natal
Services 5-3 17 A F P P F

Remingtn Electric -
Natal Plating 5-4 24 B P F P P

Carpenter Technology Co.
Steel NII S-S 24 3 F P P F

Avco: Lycomlng 5-6 24/25 a F F P F

Schick Safety Razor
metal Plating -7 253 F F P F

Sargent A Co. -
Metal Services 5-8 29 /C P P P P

Atlantic imre Co. -
SteelI Mire 5-9 30 C F P P F

Pfizer Co. - Chemical 5-10 36 0 F F P F
American Velvet Co. -

Textiles 5-11 37 0 P F F F

* Failures due to Lack of Adequate Available Surface Are

+ All Sites Failing Ecological Primry Screening are Allowed to Pass to
Secondary Screening Evaluation
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TABLE 2 (Cont.)
APPLICATION OF PRIMARY ;CREENING ANALYSIS

CATEGORY I: Petrole. Faciliti

SITE PRIPRY SCREENING ANALYSIS

fethy- Ecological Publ ic

am of Site St No. Quad/Map metry* Areas+ Beaches Pass/Fail

Uknown 6-1 20 C F P P F

Northville Industries 6-2 14 C/B F P P F

Swezy Oil Co.

Exxon

Consolidated Petrolum CO. 6-3 11 B P p P P

Mobil Oil Co.

Northville Industries

Huntington Utilities 6-4 8 A P P P P

Mobil Oil Co. 6-5 4 A P F P P

Commander Oil Co. 6-6 7 A F F P F

Windsor Oil Co. 6-7 2 A F P P F

Phillips Oil Co. 6-8 2 A F P P F

Lewis Oil Co.

Mobil Oil Co. 6-9 2 A FP P F

Auto Heat

Metropolitan Petroleum Co.

Universal Utilities Wharf 6-10 2 A F P P F

Sinclair Refiting Co.

Wells Fuel Wharf

Sun Oil Co. 6-11 5 A F P P F

Mitchell Oil CO. 6-12 6 A p P F F

Fleming Rutledge Oil Corp.

Hoffman Fuel Co. 6-13 17 A F F P F

Metropolitan Petroleum Corp.

Penn. Petroleum Co. 6-14 18 A P P p P

Sun Oil Co. 6-15 24 3 F F P F

Connecticut Refining Co. 6-16 29 S/C P F P P

Elm City Plant Mo. 3 6-17 29 B/C P F P P

Atlantic Richfield

Exxon

GettyOil Co. 6-18 29 3/C P P p p

Gulf Oil Corp.
Now Haven Terminal

T.A.D. Jones & Co.. Ind.

City Coal Co. 6-19 36 0 F F P F

Central Vermont 
Ralroadi

Hess oil Co. 6-20 36 0 P F P P

* Failures due to Lack of Adequate Available Surface Area

* All Sites Failing Ecological Primary Screening are Allowed to Pass to
Seconoary Screening Eveluation
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TABLE 2 (Cant.)
APPLICATION OF PRIMARY SCREENING ANALYSIS

CATEOR VII: Sand and Gravel Pits

SITE PIMARY SCREENING ANALVsS

rNm of Site Ste. No. Quad/Nap etry* Aras+ Beaches Pass/Fall

Jamesport -LILCO 7-1 is C P P p P
IHntington Harbor 7.2 8SA F P P F
Colonial Sand &Stowe.Paim Ind. 7-3 2 A P P P p
Old Saybrook 7-4 33 C F P P F

*Failures due to Lack of Adequate Available Surface Area
+All Sites Failing Ecological Primary Screening are Allowd to Pass to

Secondary Screening Evaluation
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TABLE 3

SUMMARY OF PRIMARY SCREENING ANALYSIS

Remaining Available Sites

Primary Criteria 1 2 3 4 5 6 7 Total

Total Sites 18 31 14 23 11 20 4 121

Bathymetry/Area 16 14 4 22 3 6 2 67

Ecological Areas 16 14 4 22 3 6 2 67
(4) (9) (2) (19) (1) (3) (2) (40)

Public Beaches 14 14 4 18 2 5 2 59

Remaining 14 14 4 18 2 5 2 59

( ) Sites Remaining if Criteria for Ecological Areas Applies
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1.14 As presented in the Interim Report, the siting criteria used

for Step 3 evaluations include:

Site Specific Criterion Weighting Factor

1. Proximity of Site to Significant Ecological
Areas 10

2. Bathymetry of Site/Available Volume A
3. Exposure Considerations 7

4. Soil/Foundation Characteristics of Site 7

5. Existing and Potential Land Use 6
6. Volume and Type of Dredged Material Available

for Containmnt 4

7. Compatibility with Adjacent Land/Re-use Potential 2

8. Proximity of Site to Cultural Resources 2

9. Use of Site for Existing or Historic Dredged

Material Disposal 1

The potential sites receive a thorough evaluation (see Table 4) for each

of the factors listed above, and are assigned criteria points according

to a sliding scale from 0-10, with 10 representing the most desirable

characteristics. Appendix A presents the method for converting site-

specific data to numerical values. Since the assumption was made that

no dredged material would cross state boundaries, scoring for criterion

#6 (Available Dredged Material) is different between Connecticut and New

York (see pages A-6 through A-9), and thus New York and Connecticut sites

will be ranked separately.

Secondary Screening of Connecticut Sites

1.15 According to the secondary siting criteria previously present-

ed (see Appendix A), total points were determined for 43 Connecticut sites

and were entered in summary matrix tables, which are subsequently presented.
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Tables 5a and 5b more specifically present the results of applying secondary

criterion #6 (Volume and Types of Dredged Material Available for Con-
tainment) to the alternative sites. Using the modified gravity model con-
cept, the force of attraction (V/2D) was calculated for each site based
on: (1) the average annual projected dredged material volume (V) within

each Connecticut quadrangle map, and (2) the approximate distance (D)
between the shoreline area centroid of each quadrangle map and the site.
Thus, for each site in question, points representing the projected annual
dredged material volume (V in CY) divided by distance traveled by barge

both to and from the site (2D in miles), i.e., annual CY per barge mile,
are totaled. According to Table 5b, sites scoring the highest under this
category tend to be located in or near areas of historically and projected

* significant d~redging activity, such as New Haven Harbor and the Connecticut
River. Sites scoring poorly under this criteria tend to be located near
the western and eastern extremes of the Connecticut coastal shorefront on
LIS.

1.16 Site-specific results of the ranking analysis are presented in

matrix form in Table 6. Total points for each alternative site reflect
the suitability of that site for locating a small-volume containment fa-

cility and provide the basis for site ranking, with the greatest number
of points being most suitable, relatively speaking. For comparison pur-

poses, Table 6 also includes the public sites previously screened in the
Interim Report (the letter "P" appears before each site). Sites are
ranked two ways: (1) within each of the eight categories, and (2) over

all 50 Connecticut sites, public and private.

1.17 Table 7 sumarizes the results of the secondary screening
analysis showing the average points and range of points scored in each site

category. Sites scoring highest tended to be in category #2 (municipal
treatment plants), category #5 (industrial discharges), or category #8
(public sites from Interim Report). Sites scoring the lowest tended to
be in category #1 (shallow water areas). In general, each category ex-

26



tn W! Sn S N! N

.4 os

* N Sn !

W!W

3! in in Wn. Wn

_ Nn In W n Wn Sn Sn Sn

U-1 -W x m 4- a44o

LL. W! W! U! W!Sn S

ULJ 64 W! W

M n S nS S nS n S

(n SnS n n SoS n S

Z ~ Sn 6n W$nI

I- - C) inSnS

:p wlS n S

f1 U0 I

w LU

~ Sn n SnSn2S



! nn n
.4 F. I2~ 3

kf W!N -! WWP ! ~ e

8 In e e n Mn

en Wn In 0 n

U . P . -V
LL 4nen n W e en

4n en In en en en!
C C3 .

I e n enn en%
wo 4 Cw '

LLIix 'AW en n

- I
CDnen e a e

-~W W!~en % It!-N N

enen en en4 a e

bd .
44 14 Zn en en IV Z n

I* e n n N m

4.1~men ne e e e

M A A 28



%D I- 1

m 2

D-4 CAa I

w In N InN - A

0

0i0

I-.

o1 40 ell1 1

N - 10

ot

1-J N 0;



cmon m pt

'22"

.4 .

4%1 -0mC, W c

- - .4 @4 -At

I j ISA

304 4 Al~



p4r

in C4 eqn

AnN

N Q 0 N A
r4N

N b
10.

4 10

C -C

0 w)
C.) ()-e

C)

LOs - 0 q e

- 0

Ime N -P
0 M

I- - N O O O

m 0n m~4 ~cm
N c ye

ci a.0 . I .eq 5

Go CC e4 0

- 0 X 0 3 N

Nm -z 0

31.



C, R3 2~ C, @0a MIS 000 t04 0 f 40 4 00 60 6

04

1 
0

0
2 0 0

0 10. N N 00000 0 6600 60*6

CD0
0-44

2 ' 02 002 Mc C, N 0NNC!- w0440~ cm 60000 C,*0 m f
.0

22 22 11 C,0 OgCN 'D0 0 0060 "c ow 6060042 60

0-04

P- 0 =00000 Z ;.o 0 It CN 000011 04 W.00 00 6

4/ 1000*000 m 0 C ; .0- 0060004000006 0

4J 7

-4

I- Uo m o 0' : 3 c m!

U. 4i - - -n .

P--

C 0202 0 00. ON" o0060004 04 0 004 00 n 60

Cl ~ 000000Z

CDW -~ .00 ON r6-66 04 4000 6000 0 C

04 00 00 O 00 N ON 00A0D -a w4 4040 600 60InOc m

~0-4
eJI - 00 00 ~ 00 ON 00004 4 0004w 00 i

~J ~,-
to in

L C

5 a

It-

.32

-low-

c0 -



clcC 5 0I00 o.a txf luau 0002-N ooe i w ooNw coo. @.

C4 e4 C4 - -- coo

cocoa=3 0r 00 0 ooc~ Nw ft cv ~ coo go
4

I-

CO to w

U

a ,

-oo oPLN 2 O 000 Zo N; _

LA- _j

8-4 R,02 R ~ RN R 2 a~ot *N' z 0z Dtj

a N

~~L)H
L~J ) - ____ __ - -- - -

0 00 000 'V tO 0..r 0tO~tO ~ V 0 NVWN V-O - t U
O~~fl~~ &t Nw *tN -

Sa
72 cJ

.CN tN % ~ V V O .U

'-4 a 0O ~ 0

N2

I-. 33



'A a~~G o :'- * .o 2 1000 0

-AI 44 0o

01 0 I o@N -@ a01 10 0 do W'D010 0C 0

;!;C- @ o o . . 0 0 N04. N0 0 N100 000 1) UD

C3. 0W24* 000WR0 q0 N y N1010N10 000 f" 0 ~

1, OC

00. Oc 0

J -M

10i

P10 0U00 01~ I 1.0 MO~ a M0001 10

U.- c~vou CO.:0

LaW - 2 0 N. ON .. N 0 N 1

W A

10w

0I IN
1 0 1IS 0 0 0 U01 0 0 0 00 0 0 0 0 0

I I N I % N -
0.1 AA=-

* ~ ~ ~ ~ ~ ~ ~ ~ a 39 0I0t00 - 1ON 00011 01

1-I 2 02 1 NN - -34



TABLE 7

SUMMARY OF SECONDARY SITING ANALYSIS IN CONNECTICUT

No. Average Range of Total Pts.
Site Group Sites Pts. Scored Pts. Scored Possible

1. Shallow Water Areas 12 170 35% 106-270 480
(215) (36%) (148-267) (590)

2. Treatment Plants 10 243 51% 160-334 480
(326) (55%) (209-426) (590)

3. Power Plants 4 222 46% 203-255 480
(274) (46%) (219-363) (590)

4. Corps Nay. Projects 10 208 43% 96-265 480
(243) (41%) (116-345) (590)

I5. Industrial Discharges 2 298 62% 262-334 480
(383) (65%) (342-423) (590)

6. Petroleum Facilities 5241 50% 195-270 480
(328) (56%) (261-368) (590)

7. Sand & Gravel 038 5% C- (-

8. Public Sites* 6 9255 53% 163-334 480
(38 (6) (213-423) (590)

Total 49 221 46% 106-334 480
(49) (281) (48%) (116-426) (590)

()Criteria Points Scored Under Second Set of Weighting Factors
* Public Sites Previously Analyzed in Interim Report
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hibited a wide range in site scores, so it is difficult to derive gen-
eralities about the advantages or disadvantages of sites based on the
site category alone. Table 8 shows the distribution of site scores in-j
dicating the highest score as 70 percent with most sites scoring within
the range 30 to 60 percent.

1.18 Table 9 presents the sites, or site groups, that scored with-
in the top ten of all 49 Connecticut sites. As in the Interim Report,

the two highest ranking sites, or site groups, are located in New Haven
Harbor. In addition, sites ranked #3, 5(a), 6, 8 and 10(b) are also in
New Haven Harbor. Two sites (ranked #7 and 9) are located near Bridge-
port Harbor, two sites (ranked #4 and lO(a))in New London on the Thames
River, and one site (ranked #5b) near Branford Harbor. Figure 4 shows the

approximate locations of these sites or site groups. Further discussion

concerning these sites, as well as more detailed maps, are presented in

a later section of this report.

Secondary Screening of New York Sites

1.19 The 19 New York sites surviving primary screening were simi-
larly evaluated according to the secondary criteria point system in
Appendix A. Tables 10a and l~b present the results of applying secondary

criterion #6(Volume and Types of Dredged Material Available for Contain-
ment), which corresponds to Tables 5a and 5b for the Connecticut sites.

According to Table l0b, sites scoring the highest under this category

tend to be located in or near areas of historically and projected major

dredging activity, such as in the extreme western end of Long Island
Sound and the Upper East River. Sites scoring poorly under this criterion
tend to be located in eastern Nassau or Suffolk Counties on Long Island.
Again, it is emphasized that no dredged material was assumed to cross

from Connecticut to New York, or vice versa. If that were not the case,

sites on Long Island would have scored higher under this criterion.
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TABLE 8

DISTRIBUTION OF SITE SCORES FOR CONNECTICUT SITES

Scoring Range No. of Sites No. of Sites
(%) (based on 480 pts.) (based on 590 pts.)

0- 10 0 0

10- 20 1 1

20- 30 2 1

30 - 40 13 14

40- 50 13 15

50- 60 14 7

60 - 70 6 7

70- 80 0 4

80- 90 0 0

90- 100 0 0

TOTAL 49 49
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TABLE 9

TOP TEN RANKING SITES IN CONNECTICUT

Score Site Quad
Rank % No. Name of Site Waterway Map No. Map

1(a) P3-69 Bayview Park New Haven H. 29 B
(b) 70 5-8 Sargent & Co. New Haven H. 29 B
(c) 2-25 New Haven Blvd.* New Haven H. 29 B

2(a) P3-71, East Shore & Nathan
66 P3-72 Hale Parks New Haven H. 29 B

(b) 2-27 New Haven-East Side* New Haven H. 29 B

3 65 2-26 New Haven-East St.* New Haven H. 29 B

4 58 2-29 Riverside Plant* New London 36 D

Sja) 56 6-18 01l Terminals New Haven H. 29 B
b) 1-5 Kelsey Island Branford 30 C

6 55 4-17a Breakwater New Haven H. 29 b

7 55 5-4 Remington Electric Bridgeport H. 24 B

8(a) 54 6-16 Connecticut Refining Co.
(b) 6-17 & Elm City Plant No. 3 New Haven H. 29 B

9 54 4-14 Breakwaters Bridgeport H. 24 B

1Oa) 53 P1-10 U.S. Coast Guard Academy New London 36 D
b) 3-13 United Illuminating-English New Haven H. 29 B

* Municipal Wastewater Treatment Plant
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1.20 Site-specific results of the ranking analysis for New York
sites are presented in matrix form in Table 11. Total points for each
alternative site reflect the suitability of that site for locating a
small-volume containment facility and provide the basis for site rank-

ing, with the greatest number of points being most suitable, relatively
speaking. For comparison purposes, Table 11 Also includes the public
sites previously screened in the Interim Report (the letter "P" appears
before each site). As with Connecticut sites, New York sites are ranked
two ways: (1) within each site category, and (2) over all 35 New York
sites, public and private.

1 .21 Table 12 sumarizes the results of the secondary screening
analysis showing the average points and range of points scored in each
site category. Sites scoring highest tended to be in category #8 (pub-

lic sites from Interim Report). Sites scoring the lowest tended to be

in category #1 (shallow water areas). Table 13 shows the distribution
of site scores indicating the highest scores in the range 80 to 90%
with most sites scoring within the range 40 to 70%.

1.22 Table 14 presents the sites, or site groups, that scored
within the top ten of all 35 New York sites. As in the Interim Report,
the two highest ranking sites are located near the Throgs Neck Bridge.
In addition, all other sites within these top ten, except for site 7-3
(Colonial Sand & Stone) in Hempstead Harbor, are clustered around the
Throgs Neck Bridge vicinity. Figure 4 shows the approximate locations
of these sites, or site groups. Further discussion concerning these
sites, as well as more detailed maps, are presented in a later section

of this report.
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TABLE 12

SUMMARY OF SECONDARY SITING ANALYSIS

IN NEW YORK

No. Average % Range of Total Pts.
Site Group Sites Pts. Scored Score Pts. Scored Possible

1. Shallow Water Sites 2 106 22% 101-110 480
(120) (20%) (117-123) (590)

2. Treatment Plants 4 245 51% 201-335 480
(292) (49%) (235-409) (590)

3. Power Plants 0 -

4. Corps. Nay. Proj. 8 230 48% 155-370 480
(268) (45%) (159-470) (590)

5. Ind. Discharges 0 ....

6. Pet. Facilities 3 235 49% 170-284 480
(279) (47%) (220-339) (590)

7. Sand & Gravel 2 262 55% 203-320 480

(288) (49%) (210-365) (590)
8. Public Sites* 16 311 65% 206-388 480

(356) (60%) (242-429) (590)

Total 35 480
(35) (590)

) Criteria Points Scored Under Second Set of Weighting Factors
* Public Sites Previously Analyzed in Interim Report
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TABLE 13

DISTRIBUTION OF SITE SCORES FOR NEW YORK SITES

Scoring Range No. of Sites No. of Sites
(%) (based on 480 pts.) (based on 590 pts.)

0- 10 0 0

10 - 10 0 1

20- 30 2 2

30- 40 3 5

40 - 50 9 10

50- 60 7 5

60 - 70 7 5

70- 80 5 7

80- 90 2 0

90- 100 0 0

TOTAL 35 35
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TABLE 14

TOP TEN RANKING SITES IN NEW YORK

Score Site Quad
Rank % No. Name of Site Waterway Map No. Map

1 81 P1-S Fort Totten Little Neck Bay 1 A

2 80 P1-4 U.S. Merchant Marine Ac. Little Neck Bay 1 A

3 77 4-5 Dike Flushing Bay I A

4 77 P2-6 New York State Merchant East River 1 A
Marine Ac.

5 74 P3-39 Little Bay Park East River 1 A

6(a) 72 P1-7 U.S. Military Reservation Long Is. Sound 1 A
(b) 72 P3-43 Ferry Point Park East River 1 A

7 70 2-12 Tallman Island* East River 1 A

8 69 P1-6 U.S. Naval Reservation East River 1 A

9 67 P4-5 Pelham Bay Park East Chester Bay 1 A
P3-44 Pelham Bay Park

10 67 7-3 Colonial Sand & Stone Hempstead H. 1 A

* Municipal W: stewater Treatment Plant
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SENSITIVITY ANALYSIS FOR CRITERIA WEIGHTING FACTORS

1.23 Shown below again are the secondary siting criteria used
V for Step 3 evaluations:

Weighting Factors
Site Specific Criterion (1) (2)* Change

1. Proximity of Site to Significant
Ecological Areas 10 10 0

2. Bathymetry of Site/Available Volume 9 10 +1
3. Exposure Considerations 7 7 0
4. Soil/Foundation Characteristics

of Site 7 2 -5
5. Existing and Potential Land Use 6 7 +1
6. Volume and Type of Dredged Material

Available for Containment 4 9 +5
7. Compatibility with Adjacent Land/

Re-use Potential 2 7 +5
8. Proximity of Site to Cultural

Resources 2 2 0
9. Use of Site for Existing or Historic

Dredged Material Disposal 1 5 +4

*An explanation for the second set of weighting factors is given
on the following page.

1.24 Step 3 of the siting methodology uses two distinct sets of
numerical values and care should be taken not to confuse them. Weight-
ing Factors are assigned to the criteria listed above according to the
estimated relative importance of each factor. Criteria Points represent
the physical and geographic characteristics of the alternative sites,
in relation to optimal conditions. In the sumary matrix tables, these
two numbers are multiplied for each entry for the respective alternative
sites. (Details for the criteria point calculation system are presented
in Appendix A.)
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1.25 In the application of the siting methodology to public sites
in the Interim Report, it became clear that the prioritizing of screen-
ing criteria, i.e., the weighting of criteria importance, is a subjective
process and should be based on a coordinated effort between the Corps
and the various concerned agencies, institutions, environmental groups
and general public. Although such involvement was not included in the
present contract, the Corps will consider such input in later stages of
this investigation. Towards the goal of better understanding the import-
ance of the weighting factors in determining site acceptability, a sensi-
tivity analysis of the criteria weighting factors is presented in this
report for all sites examined under the secondary screening process.

1.26 The weighting factors shown above include two sets. The
first set is that used in the Interim Report and in evaluating the addi-
tional sites in this report. The second set is the result of a re-
evaluation of the siting criteria by the planning team based on the re-
sults of the secondary siting exercise. In specifying the first set of
weighting factors, the heaviest weight was given to ecological impact
considerations relative to all other factors. Weights for the remain-

ing eight criteria were spread over the range from 9 to 1, as shownI above. For the new set of weighting factors, criteria addressing the
engineering/economic (#2,6) and compatibility (#5,7,9) factors were
given additional weight relative to the ecological impact criterion.
Less weight was given to soil/foundation characteristics (#4) due to
lack of adequate and consistent data en submarine soils. Finally, the
weighting factors for criteria #1, 3 and 8 were judged to be appropriate
relative to the remaining criteria.

1.27 Using the second set of weighting factors (which lend greater
emphasis to engineering, economic, and land use compatibility factors rela-
tive to environmental impact considerations) new summuary matrix tables

were prepared for Connecticut and New York sites. Tables 15 and 16 com-
pare the total points scored, the percent of total possible points
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scored (480 for method (1) and 590 for method (2)), and the overall
ranking of each site for the two sets of weighting factors for Connecticut
and New York, respectively. In addition to the comparisons shown in
Tables 15 and 16, Tables 7, 8, 12 and 13 previously presented allow further
observations to be made on the sensitivity of site scoring to changes in
the weighting factors.

1.28 On an overall basis, the average percent scores of each site
category did not change appreciably, nor did the distribution of site
scores based on percent of total. In short, the sensitivity of the secon-
dary screening and ranking process does not appear to be significant, at
least based on the two sets of weighting factors tested. Table 17 presents
a cross reference of site ranking for the sites originally ranked in the

top ten for Connecticut and New York (see Tables 9 and 14). It is observed
that, except for sites 1-5, and P1-10 in Connecticut and site 7-3 in
New York, the group of sites ranked in the top ten in each state remain

* the same, although the order of ranking within each group changes.

1.29 Sites that scored lower under the second set of weighting
factors, such as 1-5 in Connecticut, and P1-5 and P1-7 in New York,

did so primarily due to one or all of the following reasons: (1) these
sites originally scored high under the soils/foundation criterion, but
the weighting factor for this criterion was substantially reduced; or (2),
these sites originally scored low under the criteria for available DM
volume needing containment, land reuse potential, or historical DM dis-
posal, and the weighting factors for these criteria were substantially
increased. Sites that scored higher under the second set of weighting
factors, such as 3-13 in Connecticut and P3-39, P4-5 and P3-44 in New
York did so for the opposite of the reasons given above.

1.30 As previously stated, the specification of weighting factors
has involved a certain amount of subjective reasoning on the part of the

57



TABLE 17

SUMMARY OF WEIGHTING FACTOR

SENSITIVITY ANALYSIS

CONNEC7ICUT NEW YORK

Rankina Ranking

SITE NO. T7 (2) SITE NO. (1) (2)

P3-69 1(a) 2(a) PI-5 1 3
5-8 l(b) 2(b) P1-4 2 4
2-25 1(c) 2(c)
P3-71, P3-72 2(a) 3(a) 4-5 3 1

2-27 2(b) 3(b) P2-6 4 5

2-26 3 1 P3-39 5 2

2-29 4 7 P1-7 6(a) 9

6-18 5(a) 4 P3-43 6(b) 7

1-5 5(b) 24 2-12 7 8

4-17(a) 6 8 P1-6 8 10

5-4 7 9 P4-5, P3-44 9 6

6-16, 6-17 8 5 7-3 10 12

4-14 9 10

P1-10 10(a) 11

3-13 10(b) 6
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planning team. Although the sensitivity of the site criteria scores based
on the two sets of weighting factors used above was not significant, the

order of ranking did change somewhat. The identification 6f sites worth
serious examination for building a contalinent structure may best be ap-
proached by selecting sites that score well under two or more sets of
weighting factors, as those sites given in Table 17. Further tests of
weighting factor sensitivity should be made based on input from concerned
agencies, municipalities, environmuental groups, etc.

ANALYSIS OF THE TOP TEN RANKED SITE GROUPS IN CONNECTICUT

1.31 The use of the primary screening analysis (Step 2) reduced
the number of public (133) and additional (121) sites from a total of

254 to 84 for secondary analysis (49 in Connecticut). The secondary
analysis (Step 3) ranked the selected alternatives in the relative order

of desirability independently for Connecticut and New York sites. This
section presents maps and summarizes the site-specific information for
each site or site group which ranked within the top ten for both weight-
ing factor methods previously presented.

1.32 Table 18 presents the top ten site groups in Connecticut.
A site group includes at least one site which scored within the top ten

under both sets of weighting factors. For each site group, there is an

* accompanying location map and a brief summnary description of the siteI
group. Appendix B presents tables for each site which summnarize the
site-specific information used to develop the secondary screening analy-

sis.

Site Group No. 1 - New Haven Harbor

* 1.33 Site Group No. 1 consists of a public site (Bayview Park)

previously analyzed in the Interim Report, two municipal wastewater
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TABLE 18

TOP TEN SITE GROUPS IN CONNECTICUT

Group Ranking
No. ?I 2) Site No. Name of Site Figure No.

l(a) 2(a) P3-69 Bayview Park

1 (b) (b) 5-8 Sargent & Co.(c) (c) 2-25 New Haven Blvd.*
3 1 2-26 New Haven-East St.*

2(a) 3(a) P3-71,72 East Shore & Nathan Hale
Parks

2 (b) (b) 2-27 New Haven-East Side* 5
10(b) 6 3-13 English - United

Illuminating

3 9 10 4-14 Breakwaters-Bridgeport H. 6
7 9 5-4 Remington Electric

10(a) 11 P1-10 U.S. Coast Guard Academy 74 7 2-29 Riverside Plant*

5 5(a) 4 6-18 Oil Terminals - Atlantic 5
Richfield
Exxon
Getty Oil Co.
Gulf Oil Corp.
New Haven Terminal

6 5(b) 24 1-5 Kelsey Island 8

7 6 8 4-17a Breakwater, New Haven H.
16(b) 16(b) 2-24 West Haven*

8 8 5 6-16 Connecticut Refining Co.
6-17 Elm City Plant No. 3

* Municipal Wastewater Treatment Plant
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treatment plants, and an industrial discharge (Sargent & Co.). This

area is located away from residential areas, is surrounded by major

roadways, and the containment area (shown by the shaded areas in Fig-

ure 5) would be near but would not interfere with the major navigation-

al channel and anchorage areas. This area is near waterfowl nesting

areas and shellfish beds (closed), but is located away from wetlands.

The combined total volume of the site available for containment of
dredged material is estimated at almost 7 million cubic yards distribut-

ed over a surface area of about 275 acres. (An average maximum height

of confined dredged material of 10 feet above Mean Sea Level was assumed.)
The site is located in the New Haven Quid #29 which contains the highest

projected volume of dredged material for all Connecticut Quads (348,000

cy/year or 3,480,000 cy in ten years). This area is located in a low
wave energy and a non-critical erosion zone, and the containment dikes

would serve to protect the adjacent roadways and low lying structures.

The sediment characteristics of the site consist of a fine sand and silt

mixture, and thus the foundation bearing capacity is likely to be poor.

The land use within a 1-mile radius of the site consists of 30% residen-

tial, 10% recreational, 20% industrial, 10% wetland, and 20% open space.
The site is isolated from the residential areas by a major inter~tate
highway, institutional (treatment plants), and open lands. The areawide

plan indicates the need for a recreation facility near the proposed con-
tainment site. This creates the possibility of integrating a small boat
marina and associated recreational facilities with the containment facil-

i ty.

Site Group No. 2 -New Haven Harbor

1.34 Site Group No. 2 consists of two local public parks (East
Shore and Nathan Hale Parks), the New Haven East Side Wastewater treat-

ment plant, and United Illuminating's English power station. These
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port quadrangle is about 90,000 cy/year or 900,000 cy in ten years. Land
use surrounding the harbor entrance consists of 16% residential, 16% rec-
reational, 4.5% comercal, 22% industrial, 6.5% wetlands, 15% public,
and 20% open space. Access to sites on either side of the harbor entrance
is good by both water and land. The area-wide plan calls for expansion
of oil storage facilities and development of the Pleasure Beach recrea-
tional facilities (marina). Properly designed containment facilities
could be made compatible with such uses.

Site Group No. 4 - New London

1.36 Site Group No. 4 consists of a public site (U.S. Coast Guard

Academy) and the Riverside wastewater treatmnent plant on the west bank of
the Thames River about 5 miles upstream from the entrance to LIS. This
area is a mixture of land uses, including about 50% residential, 10%

recreational, 10% commnercial, 5% industrial, 10% institutional, and 15%

open space. Railroad tracks run along the entire length of river short-

front on both banks. Shellfish beds (closed?) exist along the river-

bank. The combined total volume of areas shown in Figure 7 is about 2.4

million cubic yards over a surface area of about 100 acres. The project-
ed annual dredging within the New London quadrangle is about 160,000 cy/

year or 1,600,000 cy in ten years. Sediments are composed primarily of
fine sands and silts, and thus offer relatively poor foundation support,

as is true of most sites examined in Connecticut. Land created by a
containment structure could be used to create riverfront parkland, wild-

* life areas, or light industrial use.

Site Group No. 5 - New Haven Harbor

1.37 Site Group No. 5 is a conglomerate of oil handling and stor-

age facilities on the upper east side of New Haven Harbor. Although
t. this site scored high under most criteria, the existence of deepwater

docking facilities along most of the shorefront, as well as the lack

of adequate available containment areas, makes this site unacceptable

for a containment site.
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Site Group No. 6 - Branford Harbor

1.38 Site Group No. 6 Is actually a single shallow water site

(Kelsey Island) near Branford Harbor as shown on Figure B. According

to Table 18 and the previous analysis on weighting factor sensitivity,

this site dropped from fifth place under the first set of weighting

factors to twenty-fourth.place under the second set, which places great-

er emphasis on economic and re-use factors. In addition, this site

scored the highest of all eighteen shallow water areas primarily be-

cause of the favorable sediment characteristics (rock) for foundation

support, however, the weighting factor for soil characteristics was

substantially reduced. The Kelsey Island site is surrounded by resi-

dential, recreational, and open space. Shellfish beds are located at

the site. The approximate volume of the containment site is 2 million

cubic yards over an area of about 62 acres. The projected annual dredg-

Ing in the Branford quadrangle is about 29,000 cy/year or 290,000 cy

in ten years. Potential use of this site would be most probable as open

land for wildlife refuge.

Site Group No. 7 - New Haven Harbor

1.39 Site Group No. 7 consists of the West Haven wastewater treat-

ment plant and a nearby breakwater on the west side of New Haven Harbor

(see Figure 5). It is observed from Table 18 that the treatment plant

site (2-24) scored relatively low on the ranking scale (16th) compared

to the adjacent breakwater site (4-17a) which ranked 6th and 8th under

.! the two sets of weighting factors. The difference in scoring is prim-

arily due to the greater available volume and surface area of site 4-17a.

Together, the volume of these sites is about 4 million cubic yards, over

a surface area of about 186 acres. The shoreline along this site is

characterized primarily by residential use, recreational land, water

related commercial, open space, and the municipal wastewater treat-

ment facility. The shallow area enclosed within the shaded zone shown
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in Figure 5 is coincident with shellfish beds. The site is exposed to
moderate wave energy and is in a known critical erosion area. Sediments
consists of fine sands and silts. Access to this site by land is limit-
ed to secondary, residential roads. There is presently no access chan-
nel by water. The areawide plan calls for creation of new public recrea-

* tional facilities (marina, fishing pier, etc.), which could be integrated
with a properly planned containm~ent facility.

Site Group No. 8 - New Haven Harbor

1.40 The last site group containing sites which scored within the
top ten of all Connecticut sites consists of two oil processing facili-
ties (6-16 and 6-17) located in the northwest corner of New Haven Harbor
off City Point. The volume of this site is about one million cubic yards
over an area of about 44 acres. The surrounding land use is a mixture
of residential, commnerical, industrial (oil facilities), and open space
adjacent to a highway interchange. There is good access to this site
both by land and water. Exposure considerations are minimal. Shellfish
beds exist at the site and a wetlands area is located just to the north,
but not immiedately adjacent to, the site. The re-use potential of this

site is very high as either recreational, commercial or industrial space.

ANALYSIS OF THE TOP TEN RANKED SITE GROUPS IN NEW YORK

1.41 Table 19 presents the top ten site groups in New York. For
each site group, there is an accompanying location map and a brief swi
mary description of the site group. Appendix B presents tables for each
site which summarizes the site-specific information used to develop the
secondary screening analysis.

Site Group No. 1 - Upper East River/Little Neck Bay

1.42 Site Group No. 1 consists of the Fort Totten military base at
* Willets Point and the adjacent Little Bay Park under the southern approach
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TABLE 19

TOP TEN SITE GROUPS IN NEW YORK

Group Ranking
No. (1 Site No. Name of Site Figure

1 3 P1-5 Fort Totten

5 2 P3-39 Little Bay Park

2 2 4 P1-4 U.S. Merchant Marine Ac. 9

3 3 1 4-5 Dike, Flushing Bay 10

4 5 P2-6 New York State Merchant
4 Marine Ac. 9

8 10 P1-6 U.S. Naval Reservation

5 6(a) 9 P1-7 U.S. Militar.y Reservation 11

6 6(b) 7 P3-43 Ferry Point Park 2.

7 7 8 2-12 TalIman Island* 12

8 9 6 P4-5 Pelham Bay Park 11P3-44 Pelham Bay Park 13

9 10 12 7-3 Colonial Sand & Stone 13

* Municipal Wastewater Treatment Plant
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to the Throgs Neck Bridge (see Figure 9). The surrounding land use is
made up of about 50% residential, 20% recreational, 5% industrial, 10%
open space, and 15% military. The residential. areas are isolated from
the shoreline for the most part by the Cross Island Parkway and bridge
access ramps. The total volume estimated to be available for contain-
ment is about 10 million cubic yards over a combined surface area of
330 acres. This site group is located in the Flushing quadrangle,
which has an estimated projected annual dredging volumne of 140,000 cy/
year or 1,400,000 cy in ten years. Exposure considerations at this

site are minimal. Sediment characteristics consist of fine to coarse
sands. Access by both water and land is considered excellent. Although

there are no significant ecological areas associated with these sites,
the location is a major flyway for birds and as such should be consider-

ed for reuse as a bird feeding area or wildlife habitat. The reuse po-

tential of these sites is also considered excellent for new recreation-

al, light industrial, or institutional expansion.

Site Group No. 2 - Kings Point

1.43 Site Group No. 2 is actually a single site P1-4, the U.S.

Merchant Marine Academy at Kings Point niear the mouth of Little Neck

Bay (see Figure 9). Although this site scored high, the existence of

docks along the entire shorefront of the site, as well as surrounding

residential lands and the absence of major highways or industrial/com-

mercial uses makes this site appear less stlitable for a containment

facility after a closer examination.

Site Group No. 3 - Flushing Bay

1.44 Site Group No. 3 consists of a single site 4-5 located at La

Guardia Airport in Flushing Bay, as shown in Figure 10. There are no

known significant ecological areas in proximity to this site (water qual-

ity in this area is poor). The volume estimated for this site is about

10 million cubic yards, over an area of about 360 acres. Exposure con-

siderations at this site are minimal. Land use in the surrounding area
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consists primarily of commercial (airport), residential (College Point)
with some industrial and open space. Access by both water and land is
very good. Because of weak foundation conditions, this area could not
be used for runway expansion, nor could this area be used as a wildlife
sanctuary due to the adjacent airport. Possible uses could include, how-
ever, a buffer zone between residences and the airport runway, expansion
of airport support facilities, or light industrial or conmmercial use
utilizing the adjacent ship channel.

Site Group No. 4 - Throgs Neck

1.45 Site Group No. 4 consists of the New York State Maritime
College (P2-6) and the adjacent U.S. Naval Reservation (P1-6) on Throgs
Neck (see Figure 9). The site shown is located away from high residen-
tial areas, does not obstruct navigation channels, and is located direct-
ly under the Throgs Neck Bridge. There are no significant ecological
areas associated with this site. The estimated volume available for
containment is about 7 million cubic yards over a surface area of about
100 acres. Exposure conditions are judged to be minimal at this loca-
tion. Soil characteristics consist of a fine and coarse sand mixture.
The land use mixture for the adjacent shore area consists of 70% resi-
dential, 20% open space, and 10% institutional. The residential area

located at Locust Point may play an important opposing role in planning
a containment structure at this site. Much of the shoreline area at
Locust Point is used for small boat piers and may interfere with the2~f construction of containment in the-area. However, compatibility with
the Locust Point residents may be realized by constructing additional
facilities and piers for boats along the containment dike which would

enhance the future value of the surrounding lands. The land reuse po-
tential for New York State Maritime College (2-6) has pro and con as-
pects. The New York location is characterized by: (1) a lack of ad-
jacent industrial or commercial use in the iymediate area, (2) although
Route 296 is nearby, immediate site access is by secondary roads through
residential areas, and (3) small boat docking facilities are loca ted
nearby. The areawide plan for this section of the Bronx (District 10)
has identified the need for additional industrial area. The scarcity
of Industrial lands makes the development of light industry conceivable
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for containment area reuse. The potential use of the site for indus-
trial purposes would also help improve employment opportunities in this
highly urbanized area.

Site Group No. 5 - Hart Island

1.46 Site Group No. 5 is a single public site (P1-7), a U.S.
Military Reservation on Hart Island as shown in Figure 11. This site

is in close proximity to City Island and Orchard Beach at Pelham Bay

Park. Thus, the area is surrounded by residential and recreational

shoreline uses. Shellfishing in this area is closed due to consist-

ently poor water quality. Wave exposure is moderate and much of the
shoreline is subject to critical erosion. The estimated volume of

this site is about 1 million cubic yards over a surface area of about

34 acres. The New York City Coastal Zone Management Plan has identi-

fled the need for an artificial Island for recreational purposes as
well as a barrier for flood protection for City Island and Pelham Bay
Park. A containment facility located approximately as shown in Fig-

ure 11 could serve these purposes.

Site Group No. 6- Ferry Point Park

1.47 Site Group No. 6 consists of the public site P3-43, Ferry

Point Park, located adjacent to the Whitestone Bridge on the north

shore of the Upper East River (see Figure 12). As observed, this site

is primarily surrounded by open parkland, the land use breakdown being

30% residential, 50% recreational, 10% conuercial/industrial, and 10%

open space. There are no significant ecological areas at or near this

site. Exposure conditions are minimal. The total volume of the site

is about 3.3 million cubic yards over an area of about 120 acres.

Sediments in this area consist of fine sands and silt. Access by both
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water and land is considered good. In view of the present adjacent public
park area, the only reasonable reuse of this site would be expansion of
the park areas for recreation or wildlife refuge. Contrary to this, how-
ever, the areawide plan calls for aeditional residential building space
in this part of the Bronx.

Site Grou, No. 7 - Tallman Island

1.48 Also shown in Figure 12 is Site Group No. 7 which is the
Tallman Island Wastewater Treatment Plant (site 2-12) which is located
directly across the East River from Ferry Point Park. Despite the
presence of the treatment plant, most of the shoreline around Powell
Cove is high density residential with some open space along the shore-
line, which is considered to be an incompatibility for a containment
facility. This site, therefore, is not recommnended for further detailed

evaluation.

Site Group No. 8 - Pelham Bay Park

1.49 Site Group No. 8 is the Pelham Bay Park in the Bronx along
the shoreline of Eastchester Bay. Much of the shoreline of this site
was filled in with construction fill and previously disposed dredged ma-
terial by the Corps of Engineers. The area outlined in Figure 11 has an

* estimated containment volume of about 3 million cubic yards over an area

channel, there are no significant ecological areas associated with this

site. Portions of the shoreline are presently bulkheaded, and there are
no severe exposure conditions. Sediments are composed of mud, silt, and
fine sands. The land use surrounding this site consists of about 40% resi-
dential, 40% recreational, and 20% industrial. Access by land and water
appears good. As with the Ferry Point Park site, the reuse of this site
would primarily be expansion of recreational land, however, again the
area-wide plan calls for increased residential space.
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Si te Group N~o. 9 - ftEnstead Harbor

1.50 Site Group No. 9 is site 7-3, which is the large Colonial
Sand and Stone mining operation on the west shore of Hempstead Harbor
(see Figure 13). The surrounding area is a wide mixture of uses, includ-
ing 30% residential, 18% recreational, 2% cosmmercial. 28% industrial, 5%
public, and 17% open space. There are no significant ecological areas
associated with this site. Exposure conditions are negligible. There
is same concern for the economic and engineering feasibility of trans-
porting dredged material to this site from areas outside of Hempstead
Harbor due to the location and shallow, confined nature of lower Hemp-

stead Harbor. However, the shipping channels do allow the transport of
petroleum barges to oil facilities in Roslyn at the southern tip of
Hempstead Harbor. The area-wide plan calls for the reclamation of the
sand pits for recreation space and facilities. This would require up-
land disposal of dredged material which was not addressed under this
study. However, a shorefront containment site could add additional open
space for recreational use. The total volume of the site shown in Fig-
ure 13 is about 3.5 million cubic yards over a surface area of about 116

] acres.

SUMMIARYf

1 .51 A total of 254 sites have been examined under both the Interim
(133 sites) and Addendum (121 sites) Studies. A summnary of the siting an-

alysis is shown in Table 20. Out of the 254 sites examined, 84 passed the
primary screening test. The purpose of this primary test is to eliminate

those sites which are clearly not acceptable for hosting a containment fa-
cility. The remaining 84 sites were examined in greater detail under the
secondary screening process. The purpose of this secondary test is to
screen a large number of sites having recognized potential using general

criteria and macro-scale data. The criteria point evaluation is used
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TABLE 20

SUIARY OF SITING ANALYSIS

Connecticut New York Totals

Total No. Sites Analyzed 126 128 254

No. Sites Passing Primary
Screening 49 35 84

No. Sites Recommended for
Further Study 22 16 38

Range of Secondary Screen-
ing Scores for Recommend-
ed Sites 45%-70% 60%-80%

Range of Average Ranking for
Recommended Sites 1-19 1-15
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to rank sites surviving primary screening for relative 'acceptability,
and to aid the planner in Judging the relative advantages or disad-
vantages of one site over another. Sites that rank among the highest
should have great enough potential for hosting a containment facility
to warrant further consideration. Based on the experience of the
planning team in evaluating the 84 sites under secondary screening, it
is Judged that sites in Connecticut that scored greater than approxi-
mately 45% of the total criteria points possible and sites in New York
that scored greater than approximately 60% of the total possible warrant
further consideration. As shown in Table 20, there are 22 sites in
Connect~cut that scored greater than 45% and these sites ranked within
the range 1-19 out of 126 sites analyzed. Likewise, there are 16 sites
in New York that scored greater than 60% and these sites ranked within
the range 1-15 out of 128 sites analyzed. Table 21 presents a list of
the above sites recommnended for further consideration.

1.52 In developing the siting analysis used in this study, the
ultimate goal was to identify those sites which came closest to having
the characteristics of the ideal containment site. Such a site could
be briefly defined by considering the following major considerations

in developing a containment facility in LIS.

1. Engineering Feasibility

9 Containment Capacit - the ideal site should have a rela-
tively large surface area and capacity for allowing future

expansion. The ideal site would have (of the order) 100
acres surface area and 5 million cubic yards capacity.

*Exposure - the ideal site should be located in an area
with low exposure to waves and littoral sediment transport
in order to minimize dike construction and maintenance

* problems. Such a site would most likely be located inside

82



L)

- C *

L n V

I ;c ~ 5
390

4J
C

0m

CV 0 

4J 4J S-0. ou U- "- &4 4

oo ui u I I C = = 0 4Wv-Lto C

4J I )cIIc .IC a %g . C C to C i u0C c.

-0 CM, 4'
= v = C a, 0o 0 n '4)M0ha" 0)4) S. U" 4-)J0

0z ul 4)3 .- UO' -d ca.)
C-.= ) w n39393939 to0 .- 33 L C r- (A

WA mall I LAJ- -c CZZCM el In U JLIO

o L)t ~ &~ ro a, en C) 0.ommOP

m. rcmI'CJ' w ~ 0n 4c Rp I& LOl U) %0 W o9 w I

LAJ

Lr.

41 4)5

3

I- 0

03 43 4T 4

5..~~ 0 o B 5

44C -C 43 r- U
.5- In 9A- 444S."

to- 4) ~ 4a 4)5 03

0 ) 41 (AI CD

00" 1.. In41
5- U 4 4

0v A - 4) C
.0 c Ca1

InY U;- L n- . U



S. (5- E An

05

0 "L.- U '  Q . kl
Z.g -4 0

,'
-

'- >, 4- 4 4- de

L. • 20 19.,

- U >

I II I I I

L/=I

U U

M M -ML

C3 W

.404 *i 4C 0.

1.0 = Ma-a a.

r- w ic +) E r

C00

oj m

OLL.93 m 5 0.0

(%4J

0 LL.V) L.

g-~ ~ C CL

'-84

01 Ig

E wa"



a harbor, if possible, or towards western LIS where wave
forces are minimal.

e Access - the ideal site should have good access from both
water and land in order to allow both barge transport of

dredged material to the site, and access from land for
construction, operation, and reuse purposes. The ideal
site would thus be located near a channel or deep water,

and adjacent to a major road or highway.

2. Optimization of Net Economic Benefits

* Minimize Construction Costs and Capital Investmuent - the
ideal site should have a large surface area relative to

the total length and size of the containment dikes. Thus,

a round-shaped contairnent area is more desirable than a
long, narrow containmient area. Also, the shoreline at
the site should require a minimum of relocation of exist-

ing structures, such as docks. In addition, a few large
containment facilities at key centralized locations would
be much less expensive than several small facilities lo-
cated near every harbor along the LIS shoreline.

* Minimize Operation and Maintenance Costs - in addition to
the above characteristics, the ideal site should be located

in low exposure areas to minimize maintenance problems, it
should have ready access from land and water, and should be

located such that the distance from the site to the areas

of major dredging is minimized.

9Maximize Re-use Potential - the ideal site should be located
such that the indirect economic benefits from future site
re-use can be maximized. Thus, the site should be located
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adacent to industrial or coummercial areas where expansion
is possible, or where the area-wide plan calls for expan-
sion of recreation, comercial or industrial space.

3. Protect Environment

e Physical Environment - the ideal site should not be located
in areas of critical shoreline erosion, it should not ob-
struct navigation, and should not alter the circulation or
flushing of an estuary which might increase water quality
problems.

* Biological Environment - the ideal site should be located

in an area where there would be minimal encroachment on

important areas for finfish spawning, shellfish, lobsters,

etc.

* Chemical Environment - the ideal site should be located such

* that the dewatering effluent does not discharge to an area

of poor flushing, nor in proximity to public bathing beaches

or open shellfish beds.

4. Protect Overall Public Interest

* Public Health and Welfare - the ideal site should be located
t away from residential areas where nuisance factors (odors,

noise, indirect disturbances, etc.) would not encroach on

nearby residents. The site should also not cause direct

or indirect exposure of contaminants to humans through

either bathing or consumption of tish or shellfish.

*Social Acceptability - the ideal site should not adversely

impact private property values, cultural resources or em-
ployment levels.
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5. Legal/Regulatory

9 Ownership - to alleviate land acquistion and easement prob-

lems, the ideal site should be adjacent to publicly owned

property, unless there is a site on private land which is

compatible with private interests.

e Land Use - the ideal site should be in an area that is or

can be zoned for the appropriate future use of the site.

1.53 Identification of a site which meets all of the above require-

ments at once is difficult in LIS because of the extensive mixture of land

uses along the Sound, the existence of important ecological areas especial-

ly in shallow water areas near the shoreline, and the fact that most of

the truly compatible areas (industrial, conmercial, etc.) are usually lo-

cated inside congested harbors where there is simply no room for a contain-

ment facility. These factors have made the identification of acceptable

containment sites an issue in itself, and has required the development and

application of a comprehensive, systematic siting methodology which can

address the several competing factors and identify areas worth serious

consideration. It is believed that certain of the top ranked sites iden-
tified in this siting analysis come close to the requirements of an ideal

site. However, it is stressed that the final selection of a site or suite
of sites for hosting a containment facility (ies) will require much more

detailed, site-specific analysis of the engineering, economic, environ-

'mental, legal and social-acceptability factors, as well as extensive input

from appropriate local, state, city and public agencies or groups.
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APPENDIX A

CALCULATION OF SECONDARY CRITERIA POINTS

A.01 The planning process includes a detailed look at each of the

preliminary sites to determine suitability based on specific locational

data. -Step 3 of the siting method attempts to rank selected alterna-

tives in order of desirability. The following factors were incorporated

in determining criteria points for each alternative site.

1. PROXIMITY OF SITE TO SIGNIFICANT ECOLOGICAL AREAS

A.02 Distances between potential shoreline extension containment

sites and ecological areas are important from two standpoints: (1) po-

tential adverse impacts from construction activities, and 2) impacts

from potential leachate and dewatering effluent from the facility.

While distances in this case indicate downdrift directions, points

should be allotted regardless of dominant local currents, to approxi-

mate worst case conditions. Points are assigned based on the following

categories:

A. Shellfish Beds (distance in miles)

O to 1 mile (radius) : 0 points

1 to 3miles : 1

Greater than 3 miles : 2

B. Lobster Locations (distance in miles)

O to 1 mile (radius) 0 points

I to 3miles I

Greater than 3 miles : 2 '
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C. Finfish Concentrations (distance in miles)

0 to 2 miles 0 points

2 to 5 miles 1

Greater than 5 miles 2

D. Waterfowl Areas (distance ,n miles)

0 to 2 miles . 0 points

2 to 5 miles : 1

Greater than 5 miles 2 "

E. Wetland Areas (distance in miles)

0 to 1/2 mile : 0 points

1/2 to l mile : 1

Greater than 1 mile : 2

Total points for categories A through E for each alternative site and

record (maximum of 10 points available).

2. BATHYMETRY OF SITE/AVAILABLE VOLUME

A.03 Average water depth, bottom slope, and available surface area

together determine the total estimated capacity of a containment facility,

including room for future expansion. The limits of available surface

area of a potential site are defined by: (1) navigation channels, (2)

adjacent shoreline/harbor shapes, (3) shorefront width of the public site,

and (4) other restrictions due to non-compatibility with adjacent land

use or ecological habitats. For purposes of ranking alternative sites,

the 20 ft. MLW depth contour is defined as the offshore limit of the

containment area. Points are assigned based on the following categor-

ies:
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A. Available Containment Volume (cu. yards)

(assuming an average height of dewatered material at 10 feet

above MSL)

Less than 500,000 : 0 points

500,001 - 1,000,000 : I 

1,000,001 - 1,500,000 : 2 "

1,500,001 - 2,000,000 : 3

2,000,001 - 2,500,000 : 4

2,500,001 - 3,000,000 : 5

3,000,001 - 3,500,000 : 6

3,500,001 - 4,000,000 : 7

4,000,001 - 4,500,000 : 8

4,500,001 - 5,000,000 : 9

More than 5,000,000 : 10 "

Total points for Category A and record (maximum of 10 points available).

3. EXPOSURE CONSIDERATIONS

A.04 Exposure considerations include wave energy, shoreline erosion

potential, flooding potential, and existence of endangered structures. As

previously discussed, high wave energy will significantly increase the

cost of construction and maintenance of the containment facility. Con-

struction of a shoreline extension facility in a region of critical shore-

line erosion potential (mainly open beaches) is also undesirable because
of the potential creation of severe downdrift erosion, and undermining of
the dikes. The size and cost of containment structures in areas of

severe flooding potential will increase substantially if the site is to
be designed as safe for structures or other uses. The existence of en-

dangered structures of historically high flood loss indicates the poten-
tial for a containment facility to serve as a buffer zone. Based on the
following sub-criteria, the site is ranked on a scale of 0 to 10 accord-
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ing to conditions within one mile on either side of the site:

A. Wave Energy
low : 3 points

moderate : 2

high : 0

B. Critical Erosion Area (percent of shoreline)

0 to 10% 3 points

10% to 25% : 2

Over 25% : 0

C. Flooding Potential

Not in flood plain : 2 points

In flood plain : 0

D. Endangered Structures (combined present value)

$0 to $ 10,000 : 0 points

$10,000 to $100,000 : 1

Over $100,000 : 2

Total points for categories A through D and record (maximum of 10 points

available).

4. SOIL/FOUNDATION CHARACTERISTICS OF SITE

A.05 As previously discussed in Section 3, the sediment character-

istics at a given location may have a significant effect on: (1) design
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and cost of containment dikes, (2) structural stability of containment

areas for reuse as a foundation for buildings, and (3) leachate poten-
tial into groundwater. (Also of concern is the characteristics of
dredged sediment to be contained, which is included under criteria #6).
The following categories are included:

A. Soil/Sediment Physical Characteristics (USCS classification)

PT, OH, CH, MH, OL, CL, L : 0 points

S1, SC 3
SP, SW ,GC : 6
M, GP, GW : 9

B. Permeability (relative diffusivity)

High 0 points

Low 1 "

Total points for categories A and B and record (maximum of 10 points
available).

5. EXISTING AND POTENTIAL LAND USE

A.06 Land use adjacent to the alternative site and within a one
mile radius of the site is used to determine compatability and potential
adverse impact. Points are assigned based on the following categories:

A. Residential Use (presence of)

No residential use in area : 2 points
Residential use inland only : 1 "

Residential use on shoreline

within radius : 0

A-5



B. Recreational Use (presence of)

No recreational use in area : 2 points

Recreational use inland only : I "

Recreational use on shoreline

within radius : 0

C. Commercial Use (presence of)

Water-related commercial use : 2 points

Commercial use inland only : 1 "

Non-water-related conmercial

use on shoreline within
radius 0

D. Industrial Use (presence of)

Industrial use adjacent to site : 2 points

Industrial use within area : 1
No industrial use in area 0

E. Open Space (presence of)

Open space adjacent to site : 2 points

Open space in area : 1

No open space within radius 0 "

Total points for categories A through E and record for each alternative

(maximum of 10 points available).

6. VOLUME AND TYPES OF DREDGED MATERIAL AVAILABLE FOR CONTAINMENT

A.07 Proximity of the containment site to areas where major dredging

A -6
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is projected to occur, as well as consideration of the volumes of dredged
material sui-table for containment (or for other purposes), can signifi-
cantly Influence site desirability. Criteria Points are assigned to al-
ternative sites based on: (1) barge distance from site to major dredg-
ing locations, and (2) volume of material at major dredge sites suitable
or desirable for contaiinent. For the preliminary siting analysis, an
estimate of the percentage of projected dredged material expected to be
used for beach nourishment was made based on historic information (Appen-
dices A and B). The remaining projected volume of dredged material was
assumed to be desirable for containment. This criterion could be modi-
fied to consider in more detail the reuse potential of dredged material
in a rehandling facility. However, much more detailed data on material
characteristics and a Market User's Survey would be required before such
criteria could be established.

A.08 A modified gravity model is used to determine the relative
attractiveness or importance of the dredge site/disposal combinations.
The importance factor also relates to transport costs on the basis of
cubic yards of material per mile. The gravity model states:

F K Id' c
D2

where:

F - force of attraction
K - a constant
I - importance value for dredging (d) and contaimemnt (c) sites
D - distance between the two

A.09 For this study, the gravity model is modified to reflect spe-
cific conditions. First, the importance value for contaiment sites (
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are considered to be constant in all cases, assuming only one site will

be used for all dredge spoil containment. The term I c , therefore, assumes
a role as a constant, K. The distance factor in this case is represented
by miles travelled by a barge and is linear; the squared term is removed
from the denominator and D is doubled to reflect barge travel in two
directions. Because the exercise seeks only relative values and the

constant K will remain the same in all cases, it is removed from the
right-hand term. The result is an equation which represents the number
of cubic yards of material per mile expected to travel between two given
points:

VF - -

where:

V = average annual volume of material requiring containment disposal

F and D = as before

A matrix table is constructed which indicates, for each alternative site,

the corresponding distances to major dredging locations and available
volumes for containment. The table headings appear as below:

Dredging Volume (V) Distances(D) Attraction V/2D
Locations for Containment to Sites for Sites

To determine the criteria point spread for the alternative sites, an
examination of the range of points scored for attraction (V/2D) is made
(see Tables 4-7 and 4-8) and a table is constructed which reflects the
observed ranges, as shown below. Since the assumption was made that

no dredged material would cross state boundaries, separate scoring

ranges are required for New York and Connecticut sites.
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NEW YORK Criteria CONNECTICUT Criteria

V/2D Points V/2D Points

Less than 7,500 0 Less than 15,000 0

7,501 - 15,000 1 15,001 - 30,000 1

15,001 - 22,500 2 30,001 - 45,000 2

22,501 - 30,000 3 45,001 - 60,000 3

30,001 - 37,500 4 60,001 - 75,000 4

37,501 - 45,000 5 75,001 - 90,000 5

45,001 - 52,500 6 90,001 - 105,000 6

52,501 - 60,000 7 105,001 - 120,000 7

60,001 - 67,500 8 120,001 - 135,000 8

67,501 - 75,000 9 135,000 - 150,000 9

More than 75,000 10 More than 150,000 10

Record the allotted points (maximum of 10 points available).

7. COMPATIBILITY WITH ADJACENT LAND/REUSE POTENTIAL

A.1O Conversion of a newly-constructed shoreline extension site to a

secondary use (industrial/commercial/recreational) would enhance the economic

benefits of the plan. The potential for reuse of the containment facility,

or parts thereof, is considered here in four categories.

A. Docking Facilities (presence of)

Existing industrial docking facilities 2 points

Existing small boat facilities 1
No access by water .0 "

B. Access by Land (presence of)

Existing major roadway : 3 points

Existing secondary roadway : 2

Easements only, no structure : 1 "

No access by land .0 "

A -9

q'..



C. Types of Industrial/Commercial Uses (presence of)

Existing water-related use : 3 points
Non-water related indust/com. use : 1 "

No indust/com. use in area : 0 "

0. Area-Wide Plan (provision for industrial/commercial/recreational

use)

Adjacent to site : 2 points

Within area of alternative site : I
Not provided 0

Total points for categories A through D for each alternative and record

(maximum of 10 points available).

8. PROXIMITY OF SITE TO CULTURAL RESOURCES

A .11 Cultural resources should be avoided in siting the containment

facility to minimize potential construction damage and noise or related
operation impacts on a resource that is used by the public. An exception
would be a cultural site currently threatened by erosion which might bene-
fit from shoreline protection. Points are allotted as follows:

A. Cultural Resources (distance in miles)

Submerged within area : 0 points

On adjacent shoreline : 1

Within 2-mile radius 5

Greater than 2-mile radius : 10 "

Total points for each alternative and record (maximum of 10 points avail-

able).
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9. USE OF SITE FOR EXISTING OR HISTORIC DREDGED MATERIAL DISPOSAL

Locating a dredged material containment facility at a site that has

already been used for spoil disposal may have certain advantages. There

may already be structures in the vicinity which have disturbed the natural

setting. Using such an area would avoid impacting an otherwise undisturb-

ed shoreline. In addition, the precedence set by earlier disposal may

ameliorate future containment structures and disposal. Points are allot-

ted within two categories:

A. Use of Material Previously Disposed

Containment of contaminated material 7 points

Material Rehandling Facility 6 "

Construction fill . 4

Primarily beach nourishment 0

B. Volume of Material Previously Disposed (maximum in cu. yards)

More than 500,000 : 3 points

200,000 to 500,000 2

50,000 to 200,000 1

Less than 50,000 . 0 "

Total points for categories A and B for each alternative and record

(maximum of 10 points available).

A.12 The results of this exercise should be recorded in the columns

of a summary matrix table (see Tables 4-9 and 4-10). Calculations with-

in that table may then proceed for determining the ranking of alternative

sites.
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APPENDIX B

SITE SPECIFIC DATA FOR SCREENING

ALTERNATIVE SITES
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